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FKDUDFWHULVWLFVREVHUYHGE\6(07KHGLIIHUHQFHVLQWKHPHDVXUHGURXJKQHVVYDOXHVFDQUHVXOWIURPYDULRXV
UHDVRQV )LUVWO\ JODVV SDUWLFOHV ZLWK VSKHULFDO JHRPHWU\ DQG ORZ KDUGQHVV WHQG WR JHQHUDWH ORZHU VXUIDFH
URXJKQHVV 5D WKDQKDUGHUDQG LUUHJXODUDOXPLQDSDUWLFOHV 0RKDPPDGLHWDO0RUHRYHU WKHKLJKHU
KDUGQHVVDQGPHFKDQLFDOVWUHQJWKRIWKH66VDPSOHVOLPLWWKHDELOLW\RIWKHPDWHULDOWRVXIIHUIXUWKHUSODVWLF
GHIRUPDWLRQE\WKHSDUWLFOHV%RWKRIWKHVHDUJXPHQWVFRXOGH[SODLQWKHSURGXFWLRQRIDVPRRWKHUVXUIDFHZLWK
ORZHU 5D DQG 5W YDOXHV LQ WKH 66 VDPSOHV $V KHLJKW UHODWHG SDUDPHWHUV RI URXJKQHVV 5D DQG 5W ZHUH
UHGXFHG KRUL]RQWDO SDUDPHWHUV 6P LQFUHDVHG LQGLFDWLQJ PRUH VHSDUDWLRQ EHWZHHQ SHDNV DQG YDOOH\V
$SDULFLRHWDO
,W LVZRUWKQRWLFLQJ WKDWPLFURVWUXFWXUDO DQDO\VLVRI WKH ORQJLWXGLQDO VHFWLRQVRI WUHDWHGVDPSOHV UHYHDOHG
VHYHUHO\GHIRUPHGVXEVXSHUILFLDOJUDLQVVXJJHVWLQJDORZGHJUHHRIVWUDLQKDUGHQLQJ'LIIHUHQFHVEHWZHHQWKH
DV PDFKLQHG DQG EODVWHG FRQGLWLRQV ZHUH QRW VLJQLILFDQW $JDLQ WKH KLJK PHFKDQLFDO VWUHQJWK DQG ORZ
HORQJDWLRQRIERWKPDWHULDOVOLPLWWKHLUDELOLW\WRVXIIHUIXUWKHUSODVWLFGHIRUPDWLRQGXULQJEODVWLQJ
7DEOH0HDVXUHGURXJKQHVVSDUDPHWHUV
6DPSOH 5D'PP 5W'PP 6P'PP
7L0   
7L%   
660   
66%   
)DWLJXHWHVWLQJ
)LJDDQGEVKRZWKHıD±1IFXUYHIRUHDFKPDWHULDODQGVXUIDFHFRQGLWLRQ%ODVWLQJWUHDWPHQWLPSURYHG
WKHIDWLJXHHQGXUDQFHRIERWKPDWHULDOV7KHLQFUHDVHRIWKHIDWLJXHVWUHQJWKZDVRIWKHXOWLPDWHWHQVLOH
VWUHQJWKRIWKHPDWHULDOIRU7L%VDPSOHVDQGIRUWKH66%VDPSOHV
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7KH H[SHULPHQWDO GDWD ZHUH ILWWHG E\ XVLQJ WKH %DVTXLQ HTXDWLRQ 7KH FRHIILFLHQWV REWDLQHG IRU HDFK
FRQGLWLRQDUHVKRZQLQHTXDWLRQVWR
   ID 107L V   
   ID 107L V   
   ID 1066 V   
   ID 1%66 V   
6XUIDFHGDPDJHDQGIUDFWXUHVXUIDFHFKDUDFWHUL]DWLRQ
6XUIDFHGDPDJHZDVFKDUDFWHUL]HGIRUDOO WKHVWXGLHGFRQGLWLRQVDQG LWZDVIRXQGWKDWEODVWLQJ WUHDWPHQW
JHQHUDWHG LUUHJXODULWLHV WKDW DFWHG DV HIIHFWLYH VWUHVV UDLVHUV IRU IDWLJXH FUDFN QXFOHDWLRQ 7KH ORQJLWXGLQDO
VHFWLRQVRIWHVWHGVDPSOHVVKRZHGFUDFNVQXFOHDWHGIURPWKHGHIHFWVJHQHUDWHGE\WKHEODVWLQJWUHDWPHQWIRU
ERWK7L%DQG66%VDPSOHVDVLWLVVKRZQLQ)LJ7KHVHVXEFULWLFDOFUDFNVZHUHIRXQGLQWKHYLFLQLW\RIWKH
IUDFWXUHVHFWLRQ8QOHVVWKHGHQVLW\RIVXEFULWLFDOFUDFNVGHFUHDVHZLWKWKHVWUHVVOHYHOWKH66VDPSOHVVKRZHG
DKLJKHUGHQVLW\WKDQWKH7LVDPSOHV
&RPSUHVVLYHUHVLGXDOVWUHVVHVLQWURGXFHGE\EODVWLQJFRXOGVKLIWWKHPD[LPXPORFDOVWUHVVVOLJKWO\RIIWKH
VXUIDFHWRZDUGVWKHFHQWHURIWKHFURVVVHFWLRQEHLQJSRVVLEOHWRILQGVXEVXSHUILFLDOFUDFNLQLWLDWLRQV3D]RV
HWDO7KLVHIIHFWGHSHQGVRQWKHOHYHORIWKHLQWURGXFHGUHVLGXDOVWUHVVWKHKLJKHUWKHOHYHOWKHKLJKHU
WKH SRVVLELOLW\ RI VXEVXSHUILFLDO RULJLQV +RZHYHU LQ WKLVZRUN FUDFN LQLWLDWLRQZDV DOZD\V ORFDWHG DW WKH
VXUIDFH7KHVWUDLQKDUGHQLQJSURGXFHGE\EODVWLQJFRXOGEHUHODWHGZLWK WKHDPRXQWRISODVWLFGHIRUPDWLRQ
QHDUWKHWUHDWHGVXUIDFH-LDQJHWDO,QWKLVZRUNWKHPLFURVWUXFWXUDODQDO\VLVRIORQJLWXGLQDOVHFWLRQ
RI 7L% DQG 66% VDPSOHV UHYHDOHG D KDUGO\ YLVLEOH GHIRUPHG OD\HU LQ DJUHHPHQW ZLWK WKH WUHDWPHQW
SDUDPHWHUVXVHGVSHFLDOO\WKHVKRUWWUHDWPHQWWLPH9HUSRRUWDQG*HUGHV

)LJ&UDFNQXFOHDWHGIURPVXUIDFHGHIHFWD7L%ı876E66%ı876WKHDUURZVVKRZVXEFULWLFDOFUDFNV
)UDFWXUH VXUIDFHV RI 7L DQG 66 VDPSOHV VKRZHG GLIIHUHQW WRSRJUDSKLF FKDUDFWHULVWLFV )LJ  )RU HDFK
PDWHULDOWKHVWUHVVOHYHOGLGQRWVKRZHIIHFWVRQWKHVHWRSRJUDSKLFFKDUDFWHULVWLFV$VLWZDVH[SHFWHGVXUIDFH
WUHDWPHQWGLGQRWKDYHDQLQIOXHQFHRQWKHFUDFNSURSDJDWLRQPHFKDQLVPV%RWK7L0DQG7L%VDPSOHVKDG
WKHLUILQDOIUDFWXUH]RQHORFDWHGRSSRVLWHWRWKHFUDFNRULJLQDQGZHUHURWDWHGFRXQWHUFORFNZLVHZLWKUHVSHFWWR
LW WKHVH UHVXOWV ZHUH FRQVLVWHQWZLWK WKRVH UHSRUWHG IRU VDPSOHV WHVWHG LQ URWDWLQJ EHQGLQJ DW ORZ QRPLQDO
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VWUHVV$600HWDO+DQGERRN2QWKHRWKHUKDQGERWKLQVSHFLPHQV660DQG66%WKHILQDOIUDFWXUH
]RQHZDVORFDWHGWRZDUGVWKHFHQWHUIXUWKHUPRUHPXOWLSOHFUDFNLQLWLDWLRQVZHUHREVHUYHG7KHVHWRSRJUDSKLF
IHDWXUHV DUH JHQHUDOO\ IRXQG LQ VSHFLPHQV WHVWHG LQ URWDWLQJEHQGLQJ DW KLJK QRPLQDO VWUHVV $600HWDO
+DQGERRN+RZHYHULQWKHFXUUHQWH[SHULPHQWVPXOWLSOHFUDFNLQLWLDWLRQVKDYHEHHQH[KLELWHGDOVRLQ
VDPSOHVWHVWHGDWORZVWUHVVOHYHOV,WFRXOGEHHODERUDWHGWKDWWKHVWUHVVUDLVHUVJHQHUDWHGE\EODVWLQJLQFUHDVH
WKHORFDOVWUHVVOHYHODQGDUHUHVSRQVLEOHIRU WKHPXOWLSOHFUDFNLQLWLDWLRQVKRZHYHUWKLVEHKDYLRXUKDVEHHQ
REVHUYHG RQ XQWUHDWHG VDPSOHV DV ZHOO 7R D ILUVW DSSUR[LPDWLRQ WKH UHODWLYH QRWFK VHQVLWLYLW\ RI D JLYHQ
PDWHULDO PD\ EH HVWLPDWHG IURP WKH \LHOG WR WHQVLOHVWUHQJWK UDWLR +HUW]EHUJ  ,Q WKLV ZRUN 66
HYLGHQFHG DVV876 UDWLR RI  ZKLOH 7L D UDWLR RI 0DWHULDOV ZLWK OLPLWHG GHIRUPDWLRQ FDSDFLW\
ZRXOGQRWFKZHDNHQ+HUW]EHUJ+HQFHWKHPXOWLSOHFUDFNLQLWLDWLRQVREVHUYHGFRXOGEHOLQNHGWRWKH
PHFKDQLFDOSURSHUWLHVRIWKHH[WUDKDUG$,6,/90FRQGLWLRQ
)LJEDQGGVKRZGHWDLOVRIWKHWRSRJUDSKLHVRIWKHVWDEOHDQGXQVWDEOHSURSDJDWLRQ]RQHVRI7LDQG66
VDPSOHV,WKLJKOLJKWVWKHSUHVHQFHRIVWULDWLRQVDQGVHFRQGDU\FUDFNVLQWKHVWDEOHSURSDJDWLRQ]RQHDQGWKH
SUHVHQFHRIW\SLFDOGLPSOHVRIDGXFWLOHIUDFWXUHLQWKHXQVWDEOHSURSDJDWLRQ]RQH

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

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






)LJ)UDFWXUHVXUIDFHD7Lı876F66ı876EDQGG7RSRJUDSKLFFKDUDFWHULVWLFVLQLWLDWLRQVDQGVWDEOHSURSDJDWLRQ]RQH
DQGXQVWDEOHSURSDJDWLRQ]RQH
)DWLJXH OLIH RI VXUIDFH WUHDWHGPDWHULDOV LV LQKHUHQWO\ LQIOXHQFHG E\ WKH GXUDWLRQ RI WKH FUDFN LQLWLDWLRQ
VWDJHKRZHYHUWKHVXUIDFHVWUHDWPHQWGRHVQRWDIIHFWHGWKHSURSDJDWLRQVWDJH'HSHQGLQJRQWKHLQWURGXFHG
PRGLILFDWLRQVVXUIDFH WUHDWPHQWVFDQDFFHOHUDWHRUGHOD\ WKHQXFOHDWLRQRI IDWLJXHFUDFNV ,Q WKLV FRQWH[WD
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GHOD\HG FUDFN LQLWLDWLRQ LPSOLHV D KLJKHU QXPEHU RI F\FOHV WR IDLOXUH IRU WKH VDPH VWUHVV OHYHO ,QFUHDVHG
VXUIDFHURXJKQHVVRUVXUIDFHGDPDJHQRUPDOO\UHVXOWLQLQIHULRUIDWLJXHOLIH2QWKHRWKHUKDQGFRPSUHVVLYH
UHVLGXDOVWUHVVHVDQGVWUDLQKDUGHQLQJRQWKHVXUIDFHWHQGWRLPSURYHIDWLJXHHQGXUDQFH,QWKLVZRUNEODVWLQJ
WUHDWPHQWVLQFUHDVHGVXUIDFHURXJKQHVVDQGDOVRJHQHUDWHGVXUIDFHGHIHFWVWKDWDFWHGDVVWUHVVUDLVHUVDQGZHUH
SUHIHUHQWLDO VLWHV IRU FUDFN QXFOHDWLRQ 1HYHUWKHOHVV EODVWHG VDPSOHV VKRZHG EHWWHU IDWLJXH EHKDYLRU WKDQ
XQWUHDWHGVDPSOHV7KHUHIRUHWKHLQWURGXFWLRQRIUHVLGXDOVWUHVVHVDQGORFDOVWUDLQKDUGHQLQJDVVRFLDWHGZLWK
EODVWLQJZRXOGKDYHRXWZHLJKHGWKHDGYHUVHHIIHFWDVVRFLDWHGZLWKDQLQFUHDVHGURXJKQHVVDQGWKHSUHVHQFHRI
VWUHVVUDLVHUV$VDUHVXOWFUDFNQXFOHDWLRQZDVGHOD\HGRQEODVWHGVDPSOHVDQGDQRYHUDOOVXSHULRUIDWLJXHOLIH
ZDVDFKLHYHG
&RQFOXVLRQV
7KHXVHGEODVWLQJ WUHDWPHQWV LPSURYHG WKHIDWLJXHEHKDYLRURIERWK7L$O1EDQGVWDLQOHVVVWHHO$,6,
/907KHLPSURYHPHQWLQIDWLJXHVWUHQJWKRI7LVDPSOHVZDVDSSUR[LPDWHO\RIWKHWHQVLOHVWUHQJWK
RIWKHPDWHULDOZKLOHIRU66VDPSOHVWKHLPSURYHPHQWZDV$OWKRXJKWKHVXUIDFHGHIHFWVLQWURGXFHGE\
WKH WUHDWPHQWDFWHGDVVWUHVVFRQFHQWUDWRUVDQGVHUYHGDVFUDFNQXFOHDWLRQVLWHV WKH LQWURGXFWLRQRI UHVLGXDO
VWUHVVHVDQGVWUDLQKDUGHQLQJDVVRFLDWHGZLWKWKLVW\SHRIWUHDWPHQWRXWZHLJKHGWKHLUGHWULPHQWDHIIHFW
$FNQRZOHGJHPHQWV
7KHDXWKRUVWKDQN67((/'(&6$IRUPDFKLQLQJWKHVDPSOHVDQGSHUIRUPLQJWKHVXUIDFHWUHDWPHQWV
5HIHUHQFHV
$SDULFLR%iGHQDV&7UDWDPLHQWRVGHVXSHUILFLHVREUH7LWDQLRFRPHUFLDOPHQWHSXURSDUDODPHMRUDGHODRVWHRLQWHJUDFLyQGHORV
LPSODQWHVGHQWDOHV8QLYHUVLWDW3ROLWpFQLFDGH&DWDOXQ\D'RFWRUDO7KHVLV
$6706WDQGDUG(6WDQGDUGSUDFWLFHIRUPLFURHWFKLQJPHWDOVDQGDOOR\V$670,QWHUQDWLRQDO:HVW&RQVKRKRFNHQ3$GRL
(ZZZDVWPRUJ
&RRSHU / $ UROH IRU VXUIDFH WRSRJUDSK\ LQ FUHDWLQJ DQGPDLQWDLQLQJ ERQH DW WLWDQLXP HQGRVVHRXV LPSODQWV - 3URVWKHW 'HQW
 9ROS
)DWKL 0+ 'RRVWPRKDPPDGL $  %LRDFWLYH JODVV QDQRSRZGHU DQG ELRJODVV FRDWLQJ IRU ELRFRPSDWLELOLW\ LPSURYHPHQW RI
 PHWDOOLFLPSODQW-RXUQDORI0DWHULDOV3URFHVVLQJ7HFKQRORJ\9ROS±
*LO  )- 3ODQHOO -$ 3DGUyV $ DQG $SDULFLR &  7KH HIIHFW RI VKRW EODVWLQJ DQG KHDW WUHDWPHQW RQ WKH IDWLJXH EHKDYLRU RI
 WLWDQLXPIRUGHQWDOLPSODQWDSSOLFDWLRQV'HQWDO0DWHULDOV9ROS
+DQDZD 7  ,Q YLYR PHWDOOLF ELRPDWHULDOV DQG VXUIDFH PRGLILFDWLRQ 0DWHULDO 6FLHQFH DQG (QJLQHHULQJ $ 9RO  S 
 
+HUW]EHUJ5:'HIRUPDWLRQDQG)UDFWXUH0HFKDQLFVRI(QJLQHHULQJ0DWHULDOV:LOH\-RKQ	6RQV,QF
-LDQJ;3:DQJ;</L-;/L'<0DQ&66KHSDUG0-=KDL7(QKDQFHPHQWRIIDWLJXHDQGFRUURVLRQSURSHUWLHVRI
SXUH7LE\VDQGEODVWLQJ0DWHULDOV6FLHQFHDQG(QJLQHHULQJ$9ROS
/H *XpKHQQHF / 6RXHLGDQ $ /D\UROOH 3 DQG $PRXULT <  6XUIDFH WUHDWPHQWV RI WLWDQLXP GHQWDO LPSODQWV IRU UDSLG
 RVVHRLQWHJUDWLRQ'HQWDO0DWHULDOV9ROS
0HWDOV+DQGERRN9RO(GLFLyQ$60
0RKDPPDGL = =LDHL0RD\\HG $$ DQG 6KHLNK0HKGL 0HVJDU $  *ULW EODVWLQJ RI 7L±$O±9 DOOR\ 2SWLPL]DWLRQ DQG LWV
 HIIHFWRQDGKHVLRQVWUHQJWKRISODVPDVSUD\HGK\GUR[\DSDWLWHFRDWLQJV-RXUQDORI0DWHULDOV3URFHVVLQJ7HFKQRORJ\9RO
 S±
1LLQRPL0)DWLJXHFKDUDFWHULVWLFRIPHWDOOLFELRPDWHULDOV,QWHUQDWLRQDO-RXUQDORI)DWLJXH9ROS±
1LLQRPL00HFKDQLFDOELRFRPSDWLELOLWLHVRIWLWDQLXPDOOR\VIRUELRPHGLFDODSSOLFDWLRQV-RXUQDORIWKH0HFKDQLFDO%HKDYLRU RI
%LRPHGLFDO0DWHULDOV9ROS
3D]RV/&RUHQJLD3DQG6YRERGD+ (IIHFWRI VXUIDFH WUHDWPHQWVRQ WKH IDWLJXH OLIH RI WLWDQLXP IRUELRPHGLFDO DSSOLFDWLRQV
-RXUQDORIWKH0HFKDQLFDO%HKDYLRURI%LRPHGLFDO0DWHULDOV9ROS
9HUSRUW&0*HUGHV& ,QIOXHQFHRI VKRWSHHQLQJRQPDWHULDOSURSHUWLHV DQG WKHFRQWUROOHGVKRWSHHQLQJRI WXUELQHEODGHV LQ
³0HWDO%HKDYLRXUDQG6XUIDFH(QJLQHHULQJ´6&XULRQL%:DWHUKRXVH'.LUN(GLWRUV177,QWHUQDWLRQDO0LFKLJDQS
